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POWDERED OR GRANULATED PROTEIN PRODUCT, PROCESS FOR THE PREPARATION 
THEREOF, AND FOODSTUFF CONTAINING THE PROTEIN PRODUCT. 

The present invention relates to a powdery or granu- 
5 lar protein product, a process for the preparation thereof 
and foodstuff containing the protein product. 

Animal fat tissue is a by-product in the cutting up 
of slaughtered animals, such as hogs and cows, and is in 
connection with the present invention preferably hog fat, 

10 leaf fat or ox fat tissue. 

The fat tissue is comminuted or chopped into partic- 
les of a size from a few millimeters to a few centimeters, 
preferably to a particle size of from 2-10 mm, and subjected 
to a fat rendering process. The rendering results in a solid 

15 phase and a liquid consisting of two liquid phases. The two 
liquid phases may be separated in a fatty phase and an 
aqueous phase containing inorganic and organic components, 
in particular water-soluble proteins, including membrane 
proteins. The solid phase, which is neither soluble in fat 

20 nor water, consists for the major part of structured protein 
from the fat tissue, but also contains fat which has not yet 
entered the separated fat phase. 

The aqueous proteinaceous phase is termed stick 
water, and the solid* water-insoluble protein phase is 

25 termed greaves in the present specification with claims, in 
accordance with commonly used terminology. 

The fat phase, which is the main product from the 
rendering process, is not used in the present invention, and 
may be used for any other purpose. 

30 For the rendering of fat tissue both direct and indi- 

rect heating may be used. At the direct heating it is pre- 
ferred to introduce atmospheric aqueous vapour to the con- 
tainer holding the comminuted fat tissue. At the indirect 
heating the container holding the comminuted fat tissue is 

35 supplied with heat from the outside, and in order to avoid 
heat damage, for instance scorching of the fat tissue, it is 
preferred to boil the fat in water under reduced pressure. 

The amount of stick water depends on the chosen heat- 
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ing method, as the boiling water or condensated water vapour 
contributes to the total amount. 

In a fat rendering process, in which direct heating 
with water vapour is used, the resulting stick water has ty- 
5 pically a dry solids content of approx. 4% by weight. The 
moist greaves have after a single fat rendering a fat con- 
tent of 8-25% by weight, typically approx. 10%, in a well- 
functioning fat rendering process. These moist greaves may 
be subjected to an additional fat rendering process, where- 

10 after the fat content in the moist greave will typically be 
approx. 4% by weight. 

The proteins contained in stick water are from a nu- 
tritional and functional point of view valuable compounds, 
but they have not until now been widely used. Thus, neither 

15 stick water nor its constituents are used today in the food 
industry. It is to some extent used within the forage in- 
dustry, but in many places it constitutes an inconvenient 
waste product, which has to be discarded. 

US Patent No. 3,295,982 discloses a method of using 

20 stick water by leading the amount of stick water resulting 
from the rendering back to the moist or dry greaves. The dry 
product attained by this method has a protein fraction ori- 
ginating from stick water corresponding to the amount, or 
less, resulting from the rendering. In the said US patent 

25 nothing is said about the intended use of the product, but 
it is to be supposed that it is a question of forage pro- 
ducts . 

It has now surprisingly turned out that by adding to 
the greaves a comparatively higher amount of proteins re- 
30 suiting from stick water than the amount contained in the 
fat tissue, from which the greaves originated, a protein 
product with good water-absorbent and emulsifying properties 
is attained. 

The term "proteins originating from stick water" com- 
35 prises apart from actual proteins like for instance albu- 
mins, globulins, and membrane proteins, also decomposition 
products thereof and other proteinlike amino acid-containing 
constituents . 
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Thus the present invention relates to a powdery or 
granular protein product comprising a protein fraction ori- 
ginating from a water-insoluble protein phase, termed 
greaves, resulting from rendering in one or more steps of 
5 animal fat tissue comminuted to a particle size of from a 
few millimeters to a few centimeters, and a protein frac- 
tion, termed stick water, resulting from an aqueous protein- 
aceous phase produced by rendering of animal fat tissue, 
said powdery or granular protein product being character- 

10 istic in that the amount of protein resulting from stick 
water in a given portion of the protein product is higher 
than the amount present in the stick water having been pro- 
duced by rendering the amount of fat tissue resulting in the 
greaves present in the portion in question of the protein 

15 product . 

The protein product has a vigorous, rich taste which, 
combined with the good water-absorbent and emulsifying pro- 
perties, makes it valuable as an additive to foodstuff, in 
which such properties are desired along with a high nutri- 

20 tional value. Thus the protein product may be used in a 

large number of foodstuffs for the attainment of an improved 
quality in respect of taste and/or nutriment or a reduction 
of the price of the foodstuff. 

Compared with the known product disclosed in US Pa- 

25 tent No. 3,295,982, it contains a protein fraction originat- 
ing from stick water corresponding to the amount, which is 
contained in the fat tissue, from which the greaves were 
produced, or less, the ratio between hydrophilic and liophi- 
lic properties is such that the product according to the in- 

30 vention is distributed better in media, where the aqueous 
phase is dominant, like in sausages, burgers, salami, soups, 
pates, and lean meat articles. The protein product according 
to the invention may therefore be used as a meat substitute 
in comparatively high amounts without badly affecting the 

35 properties of the finished article of food. The product ac- 
cording to the invention will typically absorb water in an 
amount corresponding to eight times its own weight, but the 
known product will hardly be able to absorb more water than 
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approx. three times its own weight. Besides, the hydration 
of the product according to the invention will take place 
more quickly than in case of the known product. The good 
water-absorbent properties make the product in particular 
5 suited in foodstuff, where a low fat content is desired, for 
instance in so-called light-products, in which it may com- 
pletely or partially be a substitute for fatty meat. 

The protein product according to the invention has 
essentially the same protein and consequently the same amino 
10 acid composition as common in animal tissue, which is an ad- 
vantage both from a nutritional as well as a marketing point 
of view. 

In a preferred embodiment the protein product accord- 
ing to the invention contains preferably 5-50% by weight, 

15 preferably 20-40% by weight, protein originating from stick 
water calculated on the total dry solids content of the pro- 
tein product. The fat content in the protein product depends 
on the rendering process, but typically amounts to from 1- 
25% by weight, preferably 5-15% by weight, by an effective 

20 rendering process. The moisture content of the protein pro- 
duct depends on the effectiveness of the drying, but the 
water content normally amounts to 2-8% by weight, preferably 

3-5% by weight. 

The protein fraction originating from greaves amounts 

25 to 20-95% by weight of the total dry solids content in the 
protein product, preferably 30-75% by weight. Besides, the 
product contains a smaller amount of organic or inorganic 
salts, which may be adjusted during the production to obtain 
a product with a desired taste. 

30 The invention also relates to a process for the pre- 

paration of a powdery or granular protein product, in which 
a moist greave, resulting from rendering in one or more 
steps of animal fat tissue comminuted to a particle size of 
from a few millimeters to a few centimeters, is mixed with 

35 stick water, likewise resulting from rendering of fat tis- 
sue, whereafter the mixture is dried, said process being 
characteristic in that the stick water is concentrated prior 
to the mixing with the moist greaves, in that by the mixing 
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a higher amount of stick water concentrate is added than the 
amount of stick water produced for the formation of the 
greaves, and in that the mixture of moist greaves and con- 
centrated stick water is comminuted prior to, during or 
5 after the drying. 

By the term "comminuted" is meant a process, by which 
a desired particle size is obtained. If the fat tissue prior 
to the rendering is cut or chopped in such a way that the 
protein product resulting from the drying has the desired 

10 particle size, this process is omitted. 

The moist greave which takes part in the process ac- 
cording the invention results from rendering of fat tissue 
with such an intensity and possibly several times that it 
gets a fat content of 1-25% by weight, most preferably from 

15 2-15% by weight, and a water content of between 60 and 80% 
by weight, preferably between 65 and 75% by weight. 

The stick water is concentrated in any suitable way, 
for instance by ultra filtering and/or evaporation in one or 
more steps to a dry solids content of from 10-35% by weight, 

20 preferably from 25-35% by weight, perhaps in such a way that 
the first part of the concentration is carried out by ultra 
filtering, and the last part by evaporation. However, the 
preferred way of concentrating is to concentrate by evapora- 
tion under reduced pressure as the solely used way of 

25 concentration. 

Stick water concentrated to a dry solids content of 
approx. 30% by weight is a paste-like product, and is in the 
following called stick water paste. The stick water paste 
melts by heating to a temperature of 28-30 *C and then re- 

30/ sumes a paste-like consistency by cooling to under the tem- 
perature mentioned above. It is therefore preferred to add 
the stick water paste to the moist greaves under heating to 
above the melting point of the stick water, preferably under 
heating to 50-70 'C. Furthermore, it is preferred to perform 

35 the mixing by intensive mechanical stirring, where also a 
certain comminuting takes place to ensure a homogeneous di- 
stribution and an intimate contact between the moist greaves 
and the stick water paste. 
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By the process according to the invention such an 
amount of stick water paste is added to the moist greave 
that the dry powdery or granular protein product obtains a 
protein fraction originating from stick water of from 10-50% 
5 by weight, preferably 20-40% by weight, of the total dry 
solids content. 

With a protein fraction originating from stick water 
of approx. 30% by weight in the end product, proteins ori- 
ginating from stick water are added in an amount correspond- 

10 ing 10 times to the amount formed by the rendering of the 
amount of fat tissue, which resulted in the protein fraction 
originating from greaves in the end product. Such a product 
will have very good water- and fat-absorbent properties, 
which greaves without proteins originating from stick water 

15 do not possess, or greaves with a small content of proteins 
originating from stick water, for instance approx. 3% by 
weight. 

The drying and the comminuting may either be perform- 
ed as an integrated process or as two subsequent processes 

20 in an arbitrary order. For instance the comminuting may be 
carried through first as a wet-grinding followed by drying 
in a f luidized bed or by drying by atomization for the for- 
mation of the end product. The stick water paste may also 
after the mixing with the moist greaves be subjected to dry- 

25 ing in a furnace, possibly on a conveyor belt continuously 
running through the furnace, and then comminuted to an 
average particle size of 1-4 mm. This is the preferred 
method . 

The application of the comparatively high amount of 
30 proteins originating from stick water to the moist greaves 
and the drying of this mixture is performed without any 
problems after a preceding concentration of the stick water. 
If the dry solids content in the stick water is small, for 
instance approx. 4% by weight, which is typical for uncon- 
35 centrated stick water, a supply of the necessary amount of 
stick water will result in a mixture with so high a content 
of water that the drying is impeded or even made impossible, 
as tubes and other process apparatuses under the process 



WO 93/09679 



7 



PCT/DK92/00345 



conditions clog due to the strong adhesive properties of the 
stick water. The solution to a related problem has been pro- 
posed in US Patent No. 3,295,982 by adding first only a part 
of the stick water to the moist greaves, drying of the mix- 
5 ture and then recirculating the dried product and then ad- 
ding stick water anew. Such a process would, however, be in- 
convenient in the preparation of the product according to 
the invention partly on account of costs for the necessary 
process equipment for the recirculation, partly on account 

10 of bigger energy costs due to the fact that the greave has 
to be heated for each recirculation, which would besides 
present a considerable risk of heat damage of the product. 

The protein product according to the invention has 
when seen under micropscope a very porous coke- like struc- 

15 ture as a consequence of a lenient, but quick drying, where 
the water contained in the protein product makes cells in 
the rendered fat tissue blow up. The hydrophilic proteins 
from stick water is deposited on the surface of the porous 
structure, while lipophilic proteins, for instance membrane 

20 proteins, are deposited in the centre, whereby partly a high 
water-absorbency and partly a good f at-absorbency is pro- 
vided. As the protein product according to the invention 
thus possesses both fat- and water-absorbent properties, it 
is suitable as an emulsifier in mixed fat and aqueous envi- 

25 ronments, such as for instance forcemeat. 

In Norwegian Publication No. 137,843 it has been pro- 
posed to use other types of structured protein, viz. 
rind protein as additive for foodstuff, but such a product 
will only be able to bind a small amount of water on account 

30 of the far less porous, solid structure with small or no po- 
rosity of the rind protein. 

By contact with water the protein product will swell, 
and in meat products, of which the swelled protein is a part 
good appetizing qualities are obtained, such as a good 

35 structure and a good mouth feeling and a pleasant rich taste 
of meat. 

If desired, the protein product according to the in- 
vention may contain lipophilic compounds, such as oleo 



WO 93/09679 



8 



PCT/DK92/00345 



resins extracted from among others pepper, without loosing 
its powdery nature and its water-absorbent property. This 
property may be used for the preparation of a spice, which 
may be used in the manufacture of for instance salami. 
5 The invention also relates to a meat- containing food- 

stuff, which is characteristic in containing the protein 
product according to the invention in an amount of from 1- 
10% by weight, preferably 1-5% by weight, more preferably 
approx. 2% by weight. 
10 Such a meat product may without appearing a product 

of inferior quality be manufactured with a meat content, 
which is approx. 5-6 times lower than the amount of protein 
product added, i.e.. with a meat content, which is 8-12% 
lower than what would be usual, had the protein product ac- 
15 cording to the invention not been added. This gives partly a 
lower fat content in the finished goods and consequently a 
better nutritional quality, partly a better exploitation of 
valuable proteins in slaughter animals. 

The powdery and granular protein product according to 
the invention may be sold as such, or it may be sold in ad- 
mixture with salt, nitrite, phosphate, spices or other com- 
pounds that are commonly used in foodstuff of that kind, for 
which the protein product is intended to be used. 

The protein product is normally swelled, but not ne- 
cessarily in water or salt-containing water, for the attain- 
ment of a protein gel, before it is added to the foodstuff. 

The invention will be illustrated in detail by means 
of the following examples. 



20 



25 



30 Example 1 

Protein product extracted from hog lard. 

Moist greaves are extracted by a continuous rendering 
35 process from hog fat comminuted into particles having a size 
of 2-10 mm, two rendering processes being used. The liquid 
phase is subjected to centrifuging for separation into a fat 
phase and a stick water phase. The resulting stick water had 
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a protein content of 4% by weight, which by phase 
evaporation was concentrated to 30% by weight. 

The stick water paste was heated to 60 °C and moist 
greaves containing 30% by weight of dry solids were added 
5 continuously under heavy stirring in the ratio of 1:2. The 
resulting mixture was dried to a water content of 2-3% by 
weight on a conveyor belt, which was continuously running 
through a furnace. 

The resulting product contained 30% by weight protein 
10 originating from stick water and had a composition corre- 
sponding to 

protein 88% by weight 

fat 6-8% by weight 

water 2-3% by weight 

15 salt 2-4% by weight 

The protein part of the product had the following 
amino acid composition: 





Aspartic acid 


7.43% 




Threonine 


3.15% 


20 


Serine 


4.15% 




Glutamic acid 


11.60% 




Proline 


8.23% 




Glycine 


13.60% 




Alanine 


7.38% 


25 


Valine 


4.46% 




Isoleucine 


2.96% 




Thyrosine 


2.40% 




Phenyl alanine 


3.27% 




Lysine 


5.71% 


30 


Histidine 


1.88% 




Arginine 


7.65% 



Example 2 



35 The water-absorbency of the protein product prepared in 

Example 1 compared to a protein product containing a smaller 
part of protein originating from stick water. 
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The protein product prepared in Example 1 -was ground 
to a particle size of less than 300 / wa. 100 g water was 
added to 20 g of this powder at 20 «C. After 10 minutes all 
the water had been absorbed, and the mixture stood as a 
thick porrage. The powdery protein product is thus able to 
absorb more than 5 times it own weight. 

For comparison 20 g greaves containing 3% by weight 
of protein originating from stick water was pulverized to 
the same particle size as above and 100 g water was added. 
After 10 minutes it was ascertained that 30 g unabsorbed 
water was still present. This product is thus as a maximum 
able to absorb 3.5 times its own weight. 



Example 3 



15 



This example shows the ability of the powdery protein 
product of absorbing oleo resin in comparison with a common- 
ly used meat substitute. 

100 g protein product prepared like in Example 1 and 
20 100 g rind protein were weighed out. The grinding of the two 
products was the same. 

The weighed out products were transferred to a beaker 
and mixed with such an amount of oleo resin that there were 
significant signs of unabsorbed liquid. Then the protein 
25 products were transfered to a tared sieve, in which the free 
liquid dripped off for 10 minutes, and counterweighing was 
then performed. 

The protein product according to Example 1 absorbed 
55 g oleo resin, while the rind protein only absorbed 15 g. 



30 



Example 4 



The protein product was used as a meat substitute in 
the production of salamis with a low pH, i.e. between 4.7 
35 and 5.3. 

Prior to use the product was hydrated with water in 
the ratio of 1:3 for the formation of a solid product called 
protein gel. The other ingredients in the recipe were then 
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added. The protein gel may be a substitute for lean meat in 
the ratio 1:1. 



A typical recipe: 
5 Lean meat (25% fat) 50% by weight 

Fat tissue (80% fat) 40% by weight 

Various additives 

and salt 10% by weight 

10 Part of the lean meat may be replaced by protein gel, 

The recipe is then: 



Lean meat (25% fat) 42% by weight 

Protein gel 8% by weight 

15 Fat tissue (80% fat) 40% by weight 
Various additives 

and salt 10% by weight 



In the first recipe the fat content in the finished 
20 article is 44.5%, while in the recipe with the protein gel 
it is 42.5%. 

The salami containing the protein gel had the same 
consistency as the salami without protein gel # and the two 
salamis had essentially the same taste. 
25 if it is desired to reduce the fat content, protein 

gels may be used as a replacement for fat instead of meat. 

The fat content may be further reduced by replacing 
5-10% of the fat part by protein gel. 



30 Example 5 



Preparation of Frankfurt sausages with a low fat content. 
A typical Danish recipe is : 

Lean meat (25% fat) 19% by weight 

35 Fat meat (35% fat) 10% by weight 

Cuttings (50% fat) 10% by weight 

Soft fat tissue (7 5% fat) 20% by weight 

Machine-cut meat (25% fat) 6% by weight 
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Water 25% weight 

Flour 5% fa y weight 

Soy isolate 2% by weight 

Salt and spices 3* byweignt 

5 

The protein product was hydrated in the ratio of 1:5 
with water, whereafter the other ingredients were added. The 
protein gel may completely replace the fat meat, the recipe 
then being: 

10 Lean meat (25% fat) 19% by weight 

Protein gel 1°* bv weight 

cuttings (50% fat) 10% by weight 

Soft fat tissue (75% fat) 20% by weight 

Machine-cut meat (25% fat) 6% by weight 

15 water 25% by weight 

Flour 5% bv weight 

Soy isolate 2% by weight 

salt and spices 3% by weight 

20 In the first recipe the fat content in the finished 

article is 30%, while in the recipe with the protein gel it 
is 26%. 

Example 6 

Use of the protein product hydrated in the ratio of 1:8 for 
the preparation of liver paste 

A hot emulsion was made by mixing 1 kg protein pro- 
30 duct prepared according to Example 1 with 2.0 kg soup, 5 kg 
minced boiled fat, 5.0 kg minced, scalded liver and 0.3 kg 
onions and spices at 75*C. 

The forcemeat was poured into 500 ml aluminium foil 
trays and baked. After cooling, the resulting liver paste 
35 had a satisfactory consistency. 



25 
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CLAIMS 

1. A powdery or granular protein product comprising a 
protein fraction originating from a water-insoluble protein 

5 phase, termed greaves, resulting from rendering in one or 
more steps of animal fat tissue comminuted to a particle 
size of from a few millimeters to a few centimeters, and a 
protein fraction, termed stick water, resulting from an 
aqueous proteinaceous phase produced by rendering of animal 
10 fat tissue, 

characterized in that the amount of protein re- 
sulting from stick water in a given portion of the protein 
product is higher than the amount present in the stick water 
having been produced by rendering the amount of fat tissue 
15 resulting in the greaves present in the portion in question 
of the protein product. 

2. A protein product according to claim 1, 
characterized in that the animal fat tissue is 
hog fat, leaf fat or ox fat tissue and in that the fat tis- 

20 sue is cut up into a particle size of from 2-10 mm. 

3. A protein product according to claim 1 or 2, 
characterized in that the protein fraction ori- 
ginating from stick water amounts to from 5-50% by weight, 
preferably 20-40% by weight, of the total content of solids 

25 in the protein product. 

4. A protein product according to claims 1-3, 
characterized in having a protein content ori- 
ginating from stick water of 5-30% by weight of the total 
content of solids in the protein product. 

30 5. A process for the preparation of a powdery or granu- 
lar protein product according to any of the claims 1-4, in 
which a moist, water-insoluble protein phase, termed 
greaves, resulting from rendering in one or more steps of 
animal fat tissue comminuted to a particle size of from a 

35 few millimeters to a few centimeters, is mixed with an 
aqueous proteinaceous phase, termed stick water, likewise 
resulting from rendering of fat tissue, whereafter the mix- 
ture is dried, 



WO 93/09679 



14 



PCT/DK92/00345 



characterized in that the stick water is con- 
centrated prior to the mixing with the moist greaves, in 
that by the mixing a higher amount of stick water concen- 
trate is added than the amount of stick water produced for 
5 the formation of the greaves, and in that the mixture of 
moist greaves and concentrated stick water is comminuted 
prior to, during or after the drying. 

6. A process according to claim 5, 

characterized in that the stick water is con- 
10 centrated to a dry solids content of from 10-35% by weight, 
preferably from 25-35% by weight, by evaporation and/or 
ultra filtering, preferaby by evaporation under reduced 
pressure . 

7. A process according to claim 5, 

15 characterized in that such an amount of con- 
centrated stick water is added to the moist greaves that the 
protein fraction originating from stick water in the end 
product amounts to 10-50% by weight, preferably from 20-40% 
by weight of the total dry solids content. 

20 8. A process according to claim 5, 

characterized in that such an amount of con- 
centrated stick water is added to the moist solid greaves 
that the protein fraction originating from stick water in 
the end product amounts to from 5-30% by weight of the total 

25 dry solids content. 

9. A process according to claims 5, 6, or 7, 
characterized in that the mixture of moist 
greaves and concentrated stick water is dried on a conveyor 
belt in a furnace and then comminuted to an average particle 

30 size of 1-4 mm. 

10. A foodstuff, characterized in containing 
a protein product according to claims 1-4 in an amount of 1- 
10% by weight, preferably 1-5% by weight, more preferably 
approx. 2% by weight. 
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